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»B 4fi £ 

i . » «n <o 45 * 

»w-*«;tfy*?u*f-KEw*i*tts-*"* 

1. (i )»»-*«stf»J7;!/*fHEMl:» 
L T « ffl tt * 1 iS 3t * iff y * ? U * ?• K T o - 

^E»fcl»EI8B-*«* , J * ? U * + K E W ^ 
5c Sd $ * h * . i fc li < ii > ffiT SE « W - * a * »j * 

;i/^tHfi«<oia:Rftt6f«(:»u<iiai 

**»S*&£k*fc4*iKy*?u**KK» 
*OBW-*Btfy*7U**FEfl&1*a!-rft 
fc*>«>#jfc¥tt;frfcfc:fci*T % IE 1 ffl * fc li « 

aflicoTD-ritucixiKfi^fii^^ij y ^ _ r _ 

ft ft * ^ 7 hyu#££fc£#<OIifS*^? h k 



* < k t> 1 0 0 nm* £ < , ItE'JV^-r-Ai^ 
£ ffi IE 1 ■«7D'-7 + r#Hlt»Wi£ttai#tt 

« * fi , lHie^^«cr&^&lfS^«:j«^^!f« 

EflO**U*?-KS3Em<&*2-7«raiS*2 
*t * ,1 k C J: l J»»LfclRW-*a* , J^I/* 

rjLtc*>*#i*frt*<o£[ffl38 i m is a # & . 



3. m*{*l8.ftRV&®i*f8.tttf-to<07a- 
H*»^»3JB*tOi»f 1 3* £ 12 . 

&#&tfggftift#^£&T£E£m{ii#3-6 

SftftttW — *B|i|ry * ? u k U n <r> * 9 u 

e « o u m . 

^*«sKy )f ; i/^-t KTft 9 , y v # - r - a 

*E8<ofifc. 

%PBg>tt if 

'* J6 9! O # »tt # y 7 J? U^f- K ( D N A i tz 

w fc tt , *»WttX»«s«afc*sv*TJ:9Sf« 

ttW±*ttCWt. 5H £ IS *ffl £ tt . fjfti*/^ 
ftJSL^JLiL 

X»«l)HiDNAEWifcliRNAEji|ft«jg 
. B»iDNA««Jl(:ttB$fi4j: 

3 ft T V* ft # £li ^Vy>C»>f>.xv^~^D 
^-(Meth od in En2yolo H y)g 68^. 55 3 7 9 
-4 6 9 1( 1 9 7 9 ?); 5«M- h 

1. ?S4 6 8 -4 7 8 I(1 9 6 8 ^)CI2S$h 
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6 JS A> h ft 8 JB * X* <n w r ft * 1 ^ ffi tt tf> *£ . 

m» ft C «£ ± 9fl-«*ftTI8«LTVift»flFM 
E » O * . 

11. ft4-fclft#&tf«S*£##*ft*ft«ro- 

-**a*y*?u**h*Efleow«rft£2im^ 

^>Rffl*lfl*»4>!»6^4T^>v^fL*»l^t:E 

iojh.4 * ttasiu«E»<o*tt . 

T ^ 5 . ?S SI ©j J: h&mmK<0?ffift&t: ft 

/U * - • /\ >f 7 y ^ >f h£ - i, g y . ^ y -/ h 
(Southern Blot Filter Hybridization Nethod)j 
tLXELtoTbh. - -^if y (E. Southern)^ 
1/ * - + i V • * r • tl/»i9->;W^Qj;- 
(J. Hoi .Biol .)» 98^, SP 5 0 3 I(i 9 7 5 ?) 

* # si $ ft * i* . «tt*a*ttaixa^ott2o 

(Heinkoth . J) ft 7 - ;U • V - (Hah I ,C>*> T ± 'J 
Z i * IV • HA * + 5 X h U - (Analytical 
Biochemistry^ 138^, SS 2 6 7 - 2 8 4 I 
( 1 9 8 4 *) & £ ft £ fc-*? * * . 
3i ft & 3* £ j£ ;jr y 7 ? U * FrD-rii#D 

f- K a ^ ^ |£ ^ >J * ? l/^f KSfi'ViaiiO 

3* # fcli 1 985*8/!30Bfi"CftM3*l 
P C T * 19 MO 84/032859! IS S * Ett *ftt 
ft . . L*: * ? U K (m& % y ^ 

^-r-Air^u^f.Hi:i9»$nft)**fi"r 



X ^ s . 

fn jai js tc a 3» * • "ft t * a * pi a a.** « s « a 

To-r*>^£< i> 1 0- ,g ^;Kl 0 • fl O H 

CD & ft® & 7C * Z CD U < CD ® t O # . 

KflfttfaiS»ft + 0«*fr*02KW*»*# 

hcD&ft. H 'J - ft a . £ ft f* ( - h o * 
o - x 7 3? O R 8* ft C77y(* 

fta)tt9t*ro-r*»feO«-9-J:9»fft*Wvi 
A^^^O^FHtltf life* 1 **. 

a ifS L fc 7 x IV X f - (Forster)fc J: 0 «i 1 $ ^ 

. PI t . T h . 7 x /U X * - <0 Ann.Phys. LtS H 
4 V . 7 4 7f b (Leipzig)]* 2 8 ( l 9 4 8 

o#Ha»ttx^/mF-«»oftifioK|8|«ii;x- 
• T — /U • 7 3 4 .7 t{J.R.Liko«icz)«rrij 
V WWU X ■ t / • 7 3f U-fe y h ' ho 
X 3 — £ — (Pr i dc i p ! es of -Fluorescent of 
Spectroscopy) j ( 1 9 8 3 * ) CD & 1 OgC§&$B£ 
*LTV.>*. 7x/WX?-o&^ft#ffr(i$3fefrj£ 

0<**itCi:*S*'fcLTvift. * "C 31 & 

X h y T - (Stryer)&tf /\ - ^ ^ y K 
([Iaugland)<0[Proc.Hatl .Acad.Sci .* 5 8$* 
7 1 9 - 7 2 9 1 ( 1 9 6 7 ^)]IU'J^7f 
H^A vte ^ L ,^x^/l,^-<i-9-«ct$S«c^^t: 
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7o&ffifcfctt*&#li®*£*xh-?x^7 
h^*;b^i&*I)&(EX)tf)&JSfca*ftW 
(EM)<0*S£#SSSE*i; ©ISft^tR^CQYS 
0.5); ®*ffl««*(ECS30.000): ® 

6 o o mitei ±*)tt»* (# ft »**■>; 

1f-ttfc3ffiV*ft*jBlS«*(4 4 2 y A - 

^/ h' $ ^ A i (i 4 4 8 n«r -;u ^ V ) £ t o # ft 

H ti * V* . fi^ltf, 7/l/*U-te>fV(EX:4 9 5 
na. EM:5 2 5 n.;QY-0.-5)ttU-f-l 

X b - ? X 7 Mifc"frt»lCtt3 0 n»t h h . 
* $ * X h - ? X ^ 7 MU-a'-7 77^^ 

^a^^^W1ix^;^^r-^^^ov^T«ii^clSL 

®.m~t h z t \z x onK^t^Kt 

^SOX^-if-i: Lt»<7n'jy^ M?- 
LT v*fc . l - l 2.*<&OHH*< 
1 2-46Aoir«iiCJ;!)Hft$iiA:. J: 9 

8 15? $ ii * . x * /W - « & 9* <i 1 2 A O [5! PH 
T 1 0 0 %fr t> 4 6 A <0 ISJ K3 T CD 1 6%^«^ 

& I^&O^ # ft t LX 

#IH»tttx*;U^-«c»^fl[ffl^a|i«L^a»« 
* ^ m t l:fi<iSiRLt^^. 
ft^cDtic&&ltfe<r>m9L%£X 9f8£$ii*:*T 
/U £ S £ ffl n 09 m ** h % 5* t «fc 9 SI 12 3 ft T v^ 

i fcf * ;K T - (Cabor)g) /< U^'J7- 
X (Biopolraers)* 6 8( 1 9 6 8^)0*8 0 9 
~ 8 1 6 H ft * * X * - - * v * * - 
(Kotcba!ski-KaUir)£> g) Ann : N . Y . Ac ad . Sc i . 3$ 
3 6 68(1 98 I * ) <0 SS 4 4 - 6 lIHISa 

n/i^. 7xA;-x^^f-<i»5»$^fiefflii 



tlT^h. 3* 3 ,996,345^ % mm 

3,998.943-Sf . R $& 4 . 1 80 . 0 1 6 > |3] £ 4 . 1 74 , 3 84 
^RVmmi, 199.599^ Dfl fflg * #158 $ fl fc M ). 
±M^#ff^iH5£Ci2iR$iiTt*£x*;W*-£ 

< Ut?>4[»)-^7V • >f - • X 7 (Ul Uan.E. 
F. ) A> <T> is x r ± £k ' 1 ;W * o y a ;u ■ » 

5 * b a - (J.Biol .Chem. ,)3fi 2511, 1 4 
(1 976^)^354 1 72 — 4 1 781], 

< * * ftflEttftilfttt't?_ /KPttel) 
^^JZ^/I. •.^3^MJ>- (CI in.Che M .)« 2 9 
£(9 )< I 9 8 3 ^)W?« 1 604-1 6 0 8 IS 
IX 1 9 8 5 ^4^ 1 7ati,^?fl^RW^^{« 

* ^ ^ r *:ty«*8titv^, 

*> * a» * £ a ± < & t> © ss £ fi * jg r ei *j # v 

* ? ^ * * \* <ommt & wt&mmfl^'ft#2 it z . 

* |ft Dfl « * y * ? U * + K *fl < D N A * li 
»JiCl»tt£^<ktf)-C*>*. * 36 *8 & ift l± , 

* y * ? u * ?• Ka£x&(c&o»«tt£j&ffi<f 

tti. EC. 7*/^**-0#!S#ttx*rt^ 
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? ? ? v > v & ±? bKihtzmmz & v 

1 9 8 5 * 4 J] 1 7Hfc&ft5;h.fcR«ra»lFfi}M 
0137515-* lifc & - fcfcfflSttffl £ * tf £ ft ft * 

f-aetfffls^fflicwts. ua, ^ it n u 
* 4 . 

ft fifl 0070685^ £ H£ 1 0 0 A filrt S t « 

JB*&**tt«£»fl[£Sfcfffl?-s. ± <0 J: 9 
tc % xstrD-rttuiSffjRfliKcjtoDNAi 

R N A3!i^|S«$^/c-^<7)4fS^'J 7 ^ 1/ 
qB (i *0 h ti X *\ \\ . t L % 1 ffl i (i 2 (i fit 

at -r * is ej e h y ? t<o&&m w t> frtzm&w 

ft £ . a. y -/ ? x Z ^ai^'Jjr^U^f-H^coJ: 
» « « « « * cc H L T\ 

<or o - r oig^ cfia^$cra lt % 3ia-6 



ti £ & v> . 

ft & T' *> & & ft £ : © » £ . 7 x X * 
- 2r JI £ J: OfS^I^fi^^iK-ft^ 

Wt:5llliESii^±j*0«**.i:«§«c^>fita(W 
i tf . 2'0A*fcl**"it»T*>ffia>ttX»Lfc 

#11 ^ ? u 3f Fro-ri:o^t*li**ifci 

<2) 3 & # * * 

lit ft <r> ft * fc f53 L T ft ! & 3 <i 5 ft * x * ^ * - « 
fttt«ffl«$*ifclft<0 ffl'S *f it » # * 

£ tt , 3c&K«fc9#J$tfJb#-r*. ® 8 IE & fS! 
*& £ <0 J: ^^tfi^tli^ to^'J 7 7 U * -f 

l^«>fffa*3&tt!B«tt2fflo*y * ? u * ^ 
FTa-7<0;fctfJ££m&tt5£Kffia3ftfc#ft 
IHI8t6UT»4. H « <0 S S m ft a, <7) ft 
*Hott^tiaa-*-&CfcK:J:0, 8 3 * £ E 

2(B-7IH<Offi2Siil{a<Offl«W / /h«!ffiS$rtJl^r 
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VVT ffll » W iS V* AS < "* * *S> 8 0 X ) Cr W CI t 

# v z h . 

***tti o-i ooi«tt«»lll. If i:, 

I 5~3 5fl!l^ffi&mft££0£nfctfy*7l'tf 

tf*B*)jEfit*rfS£-«:l 9 8 4 18)] 
3 OB CftM S ft*: P C.T Hi MHO 84/03285 VLll 

31 3 ti tz is m X 0 fa 6 «r a 5 r $ -6 . £ ix ti * 
m% t * - 7 omm&m l x * 

iff' a **»»ai*ia<osKy7?U'* 

^^^Xh-^x7 h 6 0 0 nBia±« « * "C 

*«c»'*W*«4*«*&«*r*^ 3 K ifc it 
-f&«rfc#T$*. i ifo/D-r^^^st/2 

«p a * a tsi H n 3 a — 6fli<ofi-£JS&mttr*> 

* . fc&£ffll«li4-5mttT;&Sfc&;b*i.*. 
1 H^7a-7o^^ai;21^7a«7'<0J8^ 
£ *j T . ra-^^ttlW^'J^V^f 

*a$tf**3#£*i, 

^$^s^sm{H(i2fia'-7{i^^^ss4i{ac 
<t 9#a*ft&«wttf*^tt«*ttfc»**afa 
or & *> & . 

ft&^tt&^te&tf^fctt*^? b ;U S 2? (* J* 
<0 E& g * ^ 7 hfrt&t£r>X*tit><r)l8\<7>m# 

wzftMMVtx* * 

O t O T * fl * * V* . SSfcjfttf^&ft* 



7 h(> 1 0 Onn); <3) *T*S J* ^ ? b ;U 60 # & g 
<>6 0 0 n^^CWm is y h -r h 

*fcaK**£fctf#*LV*. $ * tf . & 4 ft $ 

■> a - n Mn 4 4 2 n«i ^lir/p^y 

4 8 8 n.K »ffl»ffi»,*4^«*^(,^ % ^ 
*ft60£ftSI3fc*^? MMi**f*»#a*>JBlg 

h ^ t ifi ft * U ^ . 

7 * U -t 4 y <f t 2 i L^&4«cjft#T£ 

*. /^7r— (XD-(Lucifer Yello.) 
0Hf!ttfl4 9 0 nuT'OljgCOV^T 6 1 5 

K3gft60{Jfffltt6 1 5 n»- 6 2 0 n»60 ft ft ® # 
T 60 E # ft Ji5 & J& £ 2-3fSi#H5. 

7 * * Hr 4 ytjtaiitU#A7 - • To- 
7 X • 4 y 3 - 1/ - f 7 K (Molecular Probes 
lac.HXB . * U . * > 7 is s ^ • is 

t 4 - )* tzte is 7 -? • $ ^ - n-,iru-^ 3 

^(Sig.a Cheaical Co.)($|S. V *t f* jl - -y 

X iVfc U — ^^y(Suiforhoda»i*ne)l 0 1 60 *r ^ 
7 - • T n - 7 * • >f >I7-;KU-X7 K * ft 
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*tXU 7 HtfffflLtftfflTSft. 7 /> # U * 
4V<EXtf492 n., EM« 5 2 0 n Bs EC^ 
7 0.0 0 0. QYS)a^/^7 7 -Un- 
<E X 4 2 8 oa % EMft5 4 Obh, E C^J 
1 2.000. QY*ffi)<0|ft3teX^?h/Mir* 
tXl/ 7 IMEX*!l5 9 0 n., E M ft 6 1 5 n», 
EC&70.000. QYfcXoBjBX^h/H: 
ftfttCffift-f*. 7 ;U ;*> * 4 ^ ^ ± JSb £ # £ 
4 9 ,2n»)li7/^yi/>f If - 151 60 4 8 8 nra i: 
# # jfi < „ ^^7r--fxo-60ia±lije^^ 
(tt 4 2 8 nm)|i\ ij 2\ — t} K 5 f - i 

*>442 ft'. SE(C. 7 /> 

n-/f K <o *fl *> Ji * ii ?ti#) 

1 3 0Di&lfftl 70(niO^|^Xh-7y7h 

M^O^^ICtJV^T. 6 1 5 n»- 
6 2 0 nmtT) -r^r If X U 7 K * jfili 7 7 y *« 
(4 4 8 nm60 I) K O ^ T # 5 8 5 na^. #442 
■ ■Otacout ft 5 2 0 !■■)£ 9 vi«k 

? X (T i tus) 60 J.Inaunol .Heth. g 5 01 
(1 9 8 2 ^ ) <0 35 1 9 3-204 W£ it! & £ *VT 
£ J; 3t^;^o-^$ yi 0 1 £ * * is m it 

4 . ;^7 r--( iD-lir^F 'J 7f • * # 

iV • n _ U - ^ 3 y(Aldricb Cheaicat Co.) 

m , V 4 X 3 y is v m . 5 i\s * - * - ) h tf 

Ufu:u { tn. ;u^7t--<xd-vs 

(i 4 - 7; 7 ~ N - [ 3 - ( f x /V x /U * - A, ) 7 x 
-/Ht7f/M a K-3.5-^A/>**-h£ 

* » -c * * . *oteffl;frfc<oida£iSLTfi. 

A f- "7 - h ■ ^ 7' y x (Ste-art W ) g) ^ ~ ^- * - 
(Nature)ag 292^(1981^)0^17-2 1 

4^li/Py7 7- >(XD-l:f^txU7 KOffl 
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"C £ & : U "9"- 5 y • O — ^ 5 V'B (Lissaaine 
rhodanine B ) X )V * - 7 *D U K : f H5>t^ 

yf*5/7*-h; stfiy hQi/y-f Vt*!' 

r * - h . iaoss*(f ^txuy 

v 9 - t ? v : j y 4 v + * is r * - h mm&x- & 

£ £ . *S4H4#ll^y7T-/(io-VS; 
9-77 'J / ^^( Vf ^y7^-h; 4-r*h 
7$ K - 4 ' - 4 V * >- T * - h * * IV * V - 
2,2'-^^**yi»: 7-yXf^r$/-3 
- (4 ' - 4 yf ^y7^-h7i-/H-4-> 

PCTfljii«CEaS*itv>4 J; ? £ * & *fl £ 
m* t Z t tf? Z h V > - r - J* Z BLW-t & 



* -r n ^ c f =CH .^. M . CHj . (clu)s -cH 1 -M 

I I 



± >£ co J: y^-r-A(iSJ4»(c: 1 2 m ft 

o-7£3g3&-f&!&*)£0>; y # — T — A tf) $ 

IS] PS <0 # ft BJ £ to 1 B^/o-^IStliWT 
*> * . #«J 5^ l^*f K7o-^fi 1 0 — I 00 

i«;;i/*f Kgsi*tf. ro-y<05'* 

fig & IX 3 '*S3*>*R3fc . fc^tttt ftH (D 

$§«c9tjti(A)* J 4-3 oA^t/ytf-r-A 



h « (c t± , JSSfrR^fcii*?^:^ a x - 
-4'->( yft^7^'Mf/^y-2,2' 

- *✓* * y ® » m ft h ft a - t # x $ h . 
]l y a - r - a 

# - T - A CO A 3 L Z tz * IS b» f ij £ J: ^ £ £ ft 
i^y)^ii^^7/-^tj)^ * ft n il £ 
^ r . »j y - r - a <o £ $ ti r y y ts is * * ** 

0 ~ 2 5 kX'h 
h . 'jy^-7-A(iPCT ffi' MHO 84/03285^- 
ty! til 8 £ K tt 3 it T ^5S«<?)t»<0t?)ot i. J: 

ft a <o »j y^-r-A^tfOj^^^at^: {> mm tx 

ffi-£#ffi(+5>£J; 9 # & $ ft * . D N A <0 JS a 
J7/P7r<7htiFt: G - ^ T - V , T = f- 
£ y . A = T r ~ ^ . C = y hyy. ^ CP fci J: 0 

* X £ X 0 L , 5.ogg«c£ 

*at'j: o$ft*ft£-f * . 

»2Hli«BHS?)Btt*y )f ^ HEW 
Httffi*±2*aDNA(G-C&^T-A)^)^ , fi5 

■c » * * -T . ^«-r4itt B J!T<±. >tix^^2 5{a 

58 ^> fSl S3 $: ^> (t^ gifiJMS^tS. 

^3#a^mfitTft&^5 (a ( t ) a. a ^ r ^ 



4t(aia^#«3&»6»a(ii«6>"CA&. y^a- 

i*t4>0*itisa«iffl 
2fi * ffl # « y >^Xr-r~Afi$fc:TOLT±3«U 
fcfcflfcHWOffllRtfHattfcttJfl*-* t 0)T fa 

IttRH Lfc JC 3 . rD-7(l)ttH3'*JB^<) 
*»"5lwrD-yiiDNAUttRNAJ|ia 

«afS(cam-t4ifc*«r*ft. t l s * & oh 

t^tn. g£ ft AM* > y 2 K ; * r . x y ± - 
* o ^ - « 66^( 1 9 7 9 ^)(0 3[ 3 7 9 - 
4691, 6 5 » /f- M(l 9 8 0*')O» 

4 6 8 - 4 7 8 WSlIS T+Vt-j jUk : il i * * 

5 X h U - (Analytical B i oc h c ■ i s t r 9 ) g* 13 8 
$ ( 1 9 8 4 ^)^^ 2 6 7 - 2 8 4 Il:£a$^ 
T^*. * IS ft ft $ 4 .358 .539? HA 8 & 
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3*BOJS£^tS£Lfci**flc3tfta£t-3 # T 

»#Hfctt**»3KH*)iafc:4 tiOJgsmffiiol^ 
K**6«-f*. H«<OI5IIB(n« 4.)ttro-y (1) 

«0{fc4tt3t #@J i: r o -.r <z> ®<r> 
^ ^ # K8 3t 1£ x * ;w * - <o ft £ ig ^ -j- $ <I fc # "C 

ro-r(i)«5'5f5aa*»^ 3#ao«^/\^^-r 
(2)^ 3 - *se ^ 3#a<o^^/\^^ t .^ ± ^ Ws: 

ft # i: *f £ & L , *ft£loT4E£l|lft<n=4) 

$ fl£ 1* 0070685? ^ H 0070687? 

W m « £ # H $ ti u . 3c & » £ fc.fc Rjt§I« 
^£fttttt^^<o&mr£#ffftfcr- h o -t o - 
*y A IV f — ^ 1- 4 u y i*£ - f 4 y y 
(Zetabind)]7 4/l'? — % # !) X f I/ y H & 

If T /f O — X t* — H (Agarose bead) £ ft -f & . 

ft*»*^^»ail«»^^>a!t:»«l5r»i5|^aT 

* y t x * ir ^ u ? k y 

fir * o . IiEflttffi^rtK5<Stf);??U;t^Kfc: 
J: »)#«$nfc2fli(?)3[ 1»7S my^^- 
T-A*?U*f.K3r*tT*ft[2 5-7-(2 5 fl ) 
]5K'J;7U^f F7D-7^'3 0 0 ^TJ)i. 
*y*?U*^F30O*/£0.5*^#&*« 
^h'JOA£ffi?g&<pH = 8.8)a20*z*lC<a 



h' tfj 1 0 0 u 9* X V * ? I" * T F fttn^fafyT 
h . fflffiSftfcRfcfcO-S'C-Ctti 5 # G3 £ *> 

u & to L . 0 .7c»x 3 .Oc^) 

G-25-fc7TT7?.X ' # 7 ^ (Sephadex 

* r je * y * ? U * * k * ^yamr^r^^u^ 
i/ 7 H/-k i j ; ; u^t Kro-y^tf . ft 
twts. ««ix#fcr-^L,'«««»L ft 

« a, # « t . ««»«»«**KBiKy^^U* 

k ^ y 5 ; u 3f f h t ft o , ±^^tt^a^^'S 

%itz. 7 * iv<r> E ft l o // I* ffifluft . 8 
flU3^<0J:HlfiOG-25*7rf7n • 

y r ? y/urs Ky/Ht«^*»u 2i<o?f 
tf^#^#*i-fS; ffia^tt^atifc&fc^ya 
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